Development of a microplate bioassay for monocyte chemoattractant protein-1 based on activation of p44/42 mitogen-activated protein kinase.
Monocyte chemoattractant protein-1 (MCP-1) is a potential therapeutic target for the treatment of several inflammatory conditions, including rheumatoid arthritis and chronic obstructive pulmonary disease. Current cell-based assays for MCP-1 use monocyte chemotaxis or calcium flux as a readout. Here, we describe an alternative bioassay based on MCP-1-induced phosphorylation of the mitogen-activated protein kinases (MAPK) p44 (ERK1) and p42 (ERK2). Adherent cells expressing the MCP-1 receptor CCR2B are treated with MCP-1 in 96-well plates in the presence or absence of inhibitors, fixed and permeabilized with methanol, and then probed with a monoclonal antibody that selectively recognizes the doubly phosphorylated form of p44/42 MAPK. Bound antibody is detected with a secondary antibody-peroxidase conjugate and a chromogenic substrate. The phosphorylation of p44/42 MAPK as detected in this assay peaks after 3-5 min of MCP-1 treatment, and the concentration of MCP-1 required for half-maximal p44/42 MAPK phosphorylation is 1-3 nM. MCP-1-induced phosphorylation of p44/42 MAPK is dependent upon the expression of CCR2B. The assay can be used for screening and characterization of small molecule inhibitors and antibodies blocking the binding of MCP-1 to its receptor. Since the assay is rapid and simple, it may represent a useful alternative to chemotaxis or calcium mobilization assays for the analysis of MCP-1 inhibitors.